Validated in vitro/in vivo correlation of prolonged-release oxycodone/naloxone with differing dissolution rates in relation to gastrointestinal transit times.
To formally establish the relationship between oxycodone dissolution, in vitro, from a prolonged-release, oral, combination of oxycodone and naloxone (OXN PR) tablets with in vivo absorption, by developing a validated Level A in vitro/in vivo correlation (IVIVC) and subsequently ascertaining the temporal absorption of oxycodone during gastrointestinal transit. In vitro dissolution data from formulations of OXN PR (20/10 mg) tablets with slow, medium and fast dissolution rates were generated using United States Pharmacopeia I apparatus 2 (paddle at 50 rpm) in simulated gastric fluid, pH 1.2. These batches were administered to healthy volunteers and plasma concentration data were collected during a randomised, open-label, cross-over study. A Level A correlation was established for oxycodone through the determination of in vivo absorption profiles obtained by deconvolution of plasma concentrations with in vitro dissolution data. The IVIVC model was validated using the internal predictability assessment. A Level A correlation between the in vitro and in vivo release data was established. The polynomial function describing the IVIVC produced a goodness of fit (R(2)) of 0.99. The rate of absorption of oxycodone from OXN PR tablets correlated well with the in vitro release rates, demonstrating that a Level A IVIVC with internal predictability has been successfully developed for OXN PR tablets. In conjunction with a previous gastrointestinal transit study, this report demonstrates that the majority of oxycodone enters the circulation before reaching the colon, thus it is important that naloxone counteracts opioid-induced bowel dysfunction throughout the entire gut.